Primary role of glucagon release in the effect of beta-endorphin on glucose homeostasis in normal man.
The present study aimed at evaluating the effect of human beta-endorphin on pancreatic hormone levels and on glucose metabolism in normal subjects. Infusion of 143 nmol/h beta-endorphin in 7 subjects caused a significant rise in plasma glucose concentrations (+ 1.7 +/- 0.3 mmol/l) which was preceded by a significant increase in peripheral plasma glucagon levels (+ 44 +/- 13 ng/l). No changes occurred in the plasma concentrations of insulin and catecholamines (adrenaline and noradrenaline). The influence of beta-endorphin per se on glucose homeostasis was studied in 7 other subjects using the euglycaemic clamp technique in which the endocrine pancreatic function was fixed at its basal level with somatostatin together with replacement of basal insulin and glucagon by the exogenous infusion of these hormones. In this new metabolic conditions, beta-endorphin failed to have significant influences on the various parameters of tracer-estimated glucose metabolism (production, utilization, and clearance) and on the plasma levels of the gluconeogenic precursors (glycerol and alanine). Moreover, the levels of pancreatic and counterregulatory hormones (cortisol and catecholamines) were not different between beta-endorphin and control studies. We conclude that the naturally occurring opioid peptide beta-endorphin produced an hyperglycaemic effect in man which appears to be mediated by glucagon. The opioid seems to have no direct effect on glucose metabolism. These results suggest that the metabolic effects of beta-endorphin in normal man are secondary to its impact on pancreatic hormone secretion and not a consequence of a direct modulation of glucose metabolism.